Experimental
copolymers synthesized were characterized by 1 H NMR. As shown in Figure S 1a, the chemical shifts of macroinitiator Br-PPG-Br at 1.13, 1.14 and 1.15 ppm (1) are assigned to the protons of the methyl group, which split in to three peaks. The chemical shift at δ=1.93 ppm (4) is attributed to -C(Br)-(CH 3 ) 2 .
Those chemical shifts at δ=3.3-3.4 ppm (2) and 3.5-3.6 ppm (3) are related to -O-CH(CH 3 )-CH 2 -and -O-CH(CH 3 )-CH 2 -, respectively. Otherwise, the signal of hydroxyl δ=3.8 ppm of HO-PPG-OH is disappeared, indicating the complete acylation of HO-PPG-OH with BIB. The average number molecular weight of Br-PPG-Br is estimated to be 2300 g/mol by the integral area ratios of 1:0.1 for protons of (1) and (4), corresponding well to the data provided by the supplier (M n =2000 g/mol).
As to GPG (Figure S 1b) , the additional signals of chemical shifts from the PGMA blocks were detected at δ=0.94-1.10 ppm (a), δ=1.84 (b), 2.64, 2.84 ppm (c), δ=3.24 ppm (d) and δ=3.81, 4.3 ppm, which were attributed the methyl group of PGMA blocks, methylene of PGMA backbone, methylene of lateral groups of PGMA blocks and protons of the oxirane ring, respectively.
Moreover, the peak area ratio of a, d and c was 2.92:1:1.99, which was close to 3:1:2. These results indicated that the epoxy rings in the PGMA remained intact during the polymerization of GMA.
The molecular weights and polydispersity indices (PDI) of macroinitiator Br-PPG-Br and GPG triblock copolymers were listed in Table 1 . Based on the GPC and NMR results, the polymerization degree of each reactive block for two GPG copolymers is determined to be 34 and 81. More detail, the PGMA 34 -PPG 34 -PGMA 34 with short reactive blocks (short L reactive ) possessed a similar weight fraction of epoxyphilic blocks (GPG83, w PGMA =83 wt.%) with PEG 76 -PPG 29 -PEG 76 (nonreactive EPE80, w PEG =80 wt.%). And, the polymerization degree of the PGMA 81 -PPG 34 -PGMA 81 (GPG92, w PGMA =92 wt.%) with a long L reactive was similar with that of EPE80. 
Calculation of fracture toughness
Mode-1 critical stress intensity factor (K 1c ) and critical strain energy release rate (G 1c ) were calculated according (1)to (2)and, respectively [2] .
where P Q is the maximum loading force in the SENB test, B and W are specimen thickness and width, respectively, as defined in ASTM D5045-99. f(x) is the geometric factor, defined as
(1 2 )(1 )
where x = a/W and a is the initial notch length including the precrack. The mode-1 critical strain energy release rate is defined as
where E is the elastic modulus acquired from the tensile test and v is Poisson ratio of the TDE-85 epoxy, which is taken to be 0.33 [3] .
Verification of the plain strain condition
The validity of calculated K 1c was checked by following equation：
where B is the sample thickness, a is the precrack length and W is the sample width, and is the material yield stress determined from a tensile test. So the maximum y  limits value of the part can be calculated from the experiment data in this
study. Otherwise, it should be pointed out that the yield stress could not be obtained as the tensile samples fractured before yielding. Then the tensile yield stress might be ascertained from the measured compression yield stress, , from [4] : (Table S2) 
Density of the modified thermosets
The densities of the samples were measured by the Pycnometer Test Method at room temperature according to GB/T 4472-2011. The media of test is water, which has a known density of 0.9977 g/cm 3 . The density was calculated using the equation:
where m s is the weight of sample, m 1 is the weight of full water pycnometer, m 2 is the weight of full water pycnometer and sample, ρ w is the density of water. To estimate the density of the sample at rubbery plateau, the dimension of sample at room and evaluated temperature was measured by rheometer (ARES from TA instruments, USA).
Characterization of epoxy thermosets by FTIR
FTIR were characterized by a Nicolet 6700 spectrometer (Thermo Fisher Scientific) in the transmission or reflection mode in a wavelength range from 4000 to 650 cm -1 . Figure S3 . TEM micrographs of (a) 1 wt.%, (b) 5 wt.% EPE80 and (c)higher magnification of 5wt.% EPE80 modified thermosets. Figure S 7 Represent FTIR spectra of Uncured and cured of neat GPG83, TDE-85, 50 wt.% GPG83 modified TDE-85 blends at 2500-4000 cm -1 .
